Conceptual Model of the Rio Grande below Redford to Foster’s Weir.
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Climatic &

Atmospheric Conditions
Precipitation, wind radiant energy
Provides thermal and chemical inputs

Watershed

Landform, vegetation, soil, slope

Shapes material flow and direction

Natural Disturbance
Climatic extremes, floods, wildfire
Initiates state transitions, large inputs of
sediment and water
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Physical Processes
Hydrology, groundwater, volume and flow rate
Material transport and
Water quality
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Degradation of River Channel Habitat Degradation of Riparian Habitat
Increas_ed sediment and nutrient loading Increased.npanan zone vegetaﬂpn Degraded water guality
Narrowing of channel Increased fire frequency and Intensity Decreased hvoorheic exchanae
Aggradation of flood plane Loss of connectivity btw native desert and Altered nutrieyr?t spiralin dista%ces
Decreased width to depth ratios natural floodplain and river P 9
Decreased diversity of habitat
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River Channel Habitat Quality Riparian Habitat Quality Increasing salinity

Pool bottoms persistently anoxic mud Giant river cane and saltcedar proliferation Declining bio diversity Low DO during flow pulse
Longer deeper pools decreased vegetative diversity Declining mussel population Anoxic mud

Shorter steeper riffles Decreased wildlife utility Declining fish diversity

Loss of backwaters Decreased visitor access

Adapted from Groeger (2008) and Ibis Ecosystem Associates (2007) driver - effect | |attribute




Conceptual Ecological Model of Working Hypotheses
Aquatic Communities
Big Bend Reach of Rio Grande River
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Performance
Measures
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Aquatic Fauna Viable Populations of Key Indicator R Recruitment To Adult Stage
Community Diversity Groups of Aquatic Fauna d Survivorship By Age Class
(Including Rio Grande Silvery Minnow) Population Geometric Growth Curves

Adapted from Groeger (2008) and Ibis Ecosystem Associates (2007)



Conceptual Ecological Model of Working Hypotheses
Water Quality
Big Bend Reach of Rio Grande River
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Adapted from Groeger (2008) and Ibis Ecosystem Associates (2007)




From Guadalupe
BBEST report

Component

Hydrology

Geomorphology

Biology

Water Quality

No-Flow Periods

Flow ceases between
perennial pools

Generally stressful for fish
communities

Temperaturesrise and
oxygen levels decrease.
These condition sometimes
cause fish kills

Subsistence Flows

Infrequent low flows

Increased deposition of fine
and organic particles

Provide restricted aquatic
habitat limit connectivity

Elevate temperature and
constituent concentrations
Maintain adequate levels of
dissolved oxygen

Base Flows

Average flow condition,
including variability

Maintain soil moisture and
groundwater table Maintain
adiversity of habitats

Provide suitable aquatic
habitat, Provide
connectivity along channel
corridor

Provide suitable in-channel
water quality

High Flow Pulses

In channel short duration,
high flows

Maintain channel and
substrate characteristics;
Prevent encroachment of
riparian vegetation

Serve as recruitment events
for organisms; Provide
connectivity to near-
channel water bodies

Restore in-channel water
quality after prolonged low
flow periods.

Overbank flows

Infrequent high flows that
exceed the channel

Provide lateral channel
movementand floodplain
maintenance; Recharge
floodplain water table; form
new habitats; flush organic
material into channel;
Deposit nutrientsin
floodplain

Provide new life phase cues
for organisms; Maintain
diversity of riparian
vegetation; Provide
conditions for seedling
development; Provide
connectivity to floodplain

Restore water quality in
floodplain water bodies

Channel Maintenance

For most streams, channel
maintenance occurs mostly
during pulse and overbank
flows

Long-term maintenance of
existing channel
morphology

Maintains foundation for
physical habitat features
instream

Water quality condition like
those during pulse
overbank flows




